
Zoonoses in the South
By J. D. MARTIN, M.D., M.P.H.

I HE World Health Organization lists 87
diseases of lower animals transmissible to

man (1). Of tlhese, 49 occur in the southern
United States (see table). As man's knowl-
edge increases, still other zoonoses will probably
be recognized, classified, and studied. The
epidemiological concept of animal-to-man
transmission is already broadening to include
the concept of man to animal to man transmis-
sibility of disease. The zoonoses, therefore, are
of importance in human health and disease, and
we need to know more concerning them.

Early Knowledge

Man's knowledge of some of the zoonoses
dates back to antiquity, and control measures
antedate recognition of the infectious nature
of these diseases by hundreds of years. Al-
though the exact cause of bacterial, rickettsial,
and viral infections remained unknown to the
ancients, they nevertheless developed a remark-
able amount of useful information, including
accurate descriptions of clinical entities and
much detailed epidemiological information.
A pestilence associated with the presence of

multitudes of "mice," probably bubonic plague,
is mentioned in the Bible. Another disease,
which could have been anthrax, is recorded in
the Bible as destroying all the beasts-horses,
asses, oxen, camels, and sheep-in the time of
Moses.

Rabies was one of the first recognized dis-
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eases. Kelser (2) says, "Plutarch asserted that,
according to Athenodorus, it was observed in
mankind in the days of the Aesculapaidae, the
descendants of Aesculapius, the god of medi-
cine. Kelser also quotes Aristotle in the fourth
century B. C. as writing that "dogs suffer from
madness which puts them in a state of fury, and
all animals which they bite when in this condi-
tion become also attacked with madness."
Tsutsugamushi fever, or mite typhus, is be-

lieved by Williams (3) to have been recognized
as an entity since the 6th century A. D. Blake
and co-workers (4) believe that it afflicted the
natives of south China in the 16th century.
Epidemics of louseborne typhus probably oc-

curred in any civilization whenever people lived
under crowded, insanitary conditions. "In
1083 an epidemic occurred in Italy which, prob-
ably, was typhus. A few years later in 1106,
another epidemic, apparently of the same dis-
ease, occurred in Bohemia. In both of these
epidemics the outbreak followed famine" (5).

Current Status

In recent years much has been accomplished
in the prevention and control of respiratory and
enteric diseases. It is now time to strengthen,
through adequate maintenance and surveillance
programs, the gains that have been made against
these diseases. It is time also to attack force-
fully the zoonoses because of their increasing
importance to health and economy.
During the period 1944-55, seven zoonoses-

brucellosis, rabies, ringworm, salmonellosis,
staphylococcosis, streptococcicosis, and tubercu-
losis were reported in all of the southern States
and the District of Columbia. In the District
of Columbia, however, human rabies (2 cases)
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was last reported in 1944 and dog rabies (1
case) in 1900. Psittacosis was reported in all
of these States but Mlissouri. Leishmaniasis
was reported only in Florida and trypanoso-
nmiasis, only in Texas.
Holle states that the first two cases of Amer-

ican trypanosomiasis in this country were re-

ported fronm Texas in 1955 (6). The etiological
agent Trypanoomna c}ruzi was demonstrated in
the cerebrospinal fluid of the seconcd reported
case. Six species of Triatoma, in Texas have
beeii found to be naturally infected with cruzi.

Forty-five of the forty-nine zoonoses known
to occur in the south have been reported in
Texas, iccording to a personal communic,ation
from the State epidemiologist and the Live-
stock Sanitary Commission. When the survey

questionniiaires were returned, rickettsialpox,
leishimaniasis, glanders, and ratbite fever were

not reported as occurring in Texas. However,
Griffith and AMcNaughton (7) published a re-

port of the occurrence of ratbite fever in Texas.
Therefore, 46 of the 49 zoonoses actually
occurred in Texas.

iFoot-aiid-iiioutli disease has not occurred in
the United States since 1928. Both Louisiana
and Texas have recently been exposed to the
threat of this disease, however, by the importa-
tion of a herd of Clharolais cattle smuggled from
AMexico into Louisiana through Texas. This
stresses the need for constant surveillance
against the importation of exotic diseases.
Q fever has been reported in Mississippi,

North Carolina, Texas, Louisiana, and Vir-
ginia; rickettsialpox in Maryland, Mississippi,
an(l Virginia.
Aiany wild animals are infected with, or are

carriers of, infectious agenits capable of causing,
disease in man. Fortunately, man's contact
witlh these animals is so inifrequent, or so casual,
that it is only occasionally that human infec-
tiolns occur. It is good that this is so because
many of the diseases of the lower animals are

fatal to man.

Plague

Sylvatic plague occuIrs in at least 38 species
of rodents in 14 States (8). Important species
are: ground squirrels, wood rats, white-tailed
prairie dog,s, chipmnunks, and marmots. The
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disease is present among the rodents in the
States on the plains east of the Rocky AMoun-
tains as well as in the States west of the Great
Divide. The importance of sylvatic plague as
a reservoir of human disease needs continuous
investigation.

Aiurine plague is not an importanit disease in
the UTnited States at this time. The risk of in-
fection spreading through ports anld coastal
cities must not be overlooked, however. A
ship's docking ancd permitting infected rats to
escape to the mainland is prevented only
througli constant vigilance and control.
Bubonic plague is the most common type of

this infection in man-giving rise to about 75
percent of reported cases. The case fatality
rate ranges from 50 to 90 percent. Epidemics
in man always include a small number of cases
of septicemia and secondary plague pneumonia.
By aerogenic transfer these cases give rise to
otlher cases of pneumonic plague. Pneumonic
infections usually end in deatlh. Seventeen
human cases of plague have been reported in
the United States since 1925 (8). Fortunately,
the vectors of this disease have not had cause,
except occasionally, to desert their rodent lhosts
for man. We must be constantly alert to the
possibility of this occurrence., however.

Tulaitemia
Tularemia, a disease caused by a bacterium

closely related to the bacillus which causes
plague, has been reported in all the southern
States except Alabamna and Missouri. East of
the AMississippi the common belief is that most
cases in humans are contracted from the han-
dling of infected rabbits. Of late, more cases
associated with insect bites, particularly tick
bites, have been found. Natural infection oc-
curs in sheep and deer as well as in rodents
sucli as ground squirrels, lhares, and rabbits,
ancd in certain wild birds, particularly quail
ancd grouse.

Yellow Fever

Yellow fever, wlhich ravaged Louisiana al-
most annually from its colonization until 1905,
has not been reported in the southern States
since that time. This pestilential disease is
one that must be kept under constant surveil-
lance, however, and mechlaniisms to prevent its
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entering this country need to be perfected and South America through Central America into
maintained. Jungle yellow fever is gradually northern Honduras.
moving northward from South America. It In 1907, Carroll (9) estimated that yellow
has progressed from the jungles of northern fever had caused 100,000 deaths in the United

Zoonoses reported in the southern United States, by State, 1944-55 1
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States since 1793. Of this number, 40,000 oc-
curred in Louisiana where, in 1905, in the final
epidemic, 900 of the 8,000 persons who de-
veloped the disease died. Yellow fever is
endemic in the jungles of South and Central
America, especially in the rain forests. It is
also endemic in Africa (10) from the West
Coast, south of the Sahara desert, through the
Belgian Congo into Northern Rhodesia, Nyasa-
land, Uganda, Kenya, and Eritrea. The threat
to America is principally througlh air trans-
portation of infected individuals from endemic
areas of the world into the gulf coastal United
States, which has been classified as a "yellow
fever receptive area" because of the large num-
bers of Aedes aegypti in this area.
South American jungle yellow fever is essen-

tially a disease of jungle animals, especially of
monkeys and marsupials. For the most part,
the disease in humans is accidental, occurring
when humans invade the forests. African
jungle yellow fever is primarily a disease of
monkeys with several species of Aedes, espe-
cially Aedes africanwr and Aedes simpsoni, the
principal vectors. Should yellow fever become
established in urban areas with a high Aedes
index, such as exists in the gulf coastal area of
the United States, an epidemic could result.
Only constant vigilance and control of Aedes
can prevent this occurrence.

Typhus
Murine typhus has been fairly common in

the ports and towns bordering the coast. Until
the advent of widespread ectoparasite and rat
eradication programs, this disease had been
spreading to the cities and towns of the interior
of the States bordering the coast. Studies are
needed on the prevalence of this disease in rat
populations. Ectoparasite and rat eradication;
programs should be continued.

Leptospirosis
Leptospirosis is primarily a disease of rats,

dogs, sheep, goats, cattle, and swine. For many
years, it has been known as an occupational
disease; today it is recognized as a recreational
disease as well. Most cases in humans occur in
persons subjected to immersion or wetting with
water containing the Spirochaeta or working
with, or around, infected animals. Studies of

rats in Nashville (11) in 1917; in Washington,
D. C. (12) prior to 1918, and in Baltimore (13)
in 1924 revealed, respectively, 10, 7, and 10 per-
cent of the rats of these cities to be infected
with Leptospira icterohaenvorrhagiae. Lepto-
spira pomona infection of dairy cattle and
Leptospira canicola infection of dogs have been
demonstrated in widespread areas throughout
the United States.

Arthropod-Borne Virus Diseases
Four arthropod-borne virus encephalitides

occur in southern States. These are caused by
closely related viruses, have birds as their
natural reservoirs, and are usually spread by the
bite of mosquitoes and ticks. They are eastern
and western equine encephalomyelitis, St. Louis
encephalitis, and louping ill or encepha-
lomyelitis of sheep. The eastern type of equine
encephalomyelitis is confined largely to the east
coast of the United States from Louisiana and
Florida to Massachusetts. The western type
has been reported in nine southern States-
Alabama, Arkansas, Florida, Louisiana, Mis-
sissippi, Missouri, Oklahoma, Tennessee, and
Texas. Equine encephalomyelitis is the most
important infectious disease of horses occur-
ring in the United States at the present time.

Psittacosis
Psittacosis is annually becoming of greater

importance. With increasing frequency, lhu-
mans are being exposed to infection in pet
psittacine birds. The disease, known as orni-
thosis in chickens and pigeons, will probably
be diagnosed more frequently in humans as
physicians become more conscious of its occur-
rence and diagnostic tests become more readily
available. Occupational disease, resulting from
employment in poultry-processing plants, par-
ticularly for turkeys, is being more often recog-
nized. Infection, may follow either fleeting or
prolonged exposure.

Salmonellosis
Infected animals and birds are importalit

sources of the increasing number of Salmonella
infections reported in humans. There are
probably hundreds of unreported and unin-
vestigated outbreaks of salmonellosis in the
southern States each year. Rarely fatal, the
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disease causes sufficient disability to account for
considerable absenteeism. Over 200 salmonel-
lae have been identified. As our knowledge of
these organisms has developed, an increasing
number have been found to be pathogenic to
man. Poultry, swine, cattle, sheep, rodents,
dogs, and other animals have been found to har-
bor salmonellae capable of producing disease in
man.

Rabies
It is a disgrace that rabies, almost a com-

pletely preventable disease in domestic animals,
is still a threat to humans. From 1946 through
1953,42,144 cases of animal rabies were reported
in the southern States (14). Of the 14 human
deaths due to rabies in the United States in
1953, 13 occurred in the southern States. In
the past half century more human rabies deaths
have occurred in the southern States than in
all of the rest of the States combined.

Bovine Ma8titis
Mastitis is a major disease problem in cattle.

Because of the resultant drop in milk produc-
tion subsequent to the disease, it is, economi-
cally, probably the most important disease of
dairy cattle. Many organisms are capable of
causing bovine mastitis but streptococci and
staphylococci are the most important. Usually
when one animal in a herd is infected the whole
herd is soon involved. To be controlled, there-
fore, mastitis must be attacked as a herd
problem.

Brucellosis
Another major zoonosis affecting cattle and

swine which places humans at risk, as well as
being extremely costly, is brucellosis. Animals,
apparently healthy, will show positive blood
agglutination reactions during life, and at death
brucellae can be isolated from the tissues of
these seemingly healthy animals. Brucellosis
is one of the most serious diseases with which the
animal industry has to deal. Since the wide-
spread pasteurization of milk for human con-
sumption, brucellosis in humans is largely an
occupational disease of farm people, veteri-
narians, and meat handlers. The economic loss
resulting from its ravages runs into millions of
dollars annually.

Although human brucellosis is reported each
year by State health officers to the National
Office of Vital Statistics, the number of reported
cases is small in comparison with the number of
cases that occur in animals. Few epidemiol-
ogists, therefore, attach much significance to
reported figures when thinking of incidence and
prevalence. Possibly a low index of suspicion
of the disease by physicians and the crude diag-
nostic tests available for confirmation of clini-
cal impressUbn contribute to the small number
of human cases reported.

Anthrax
In the period 1945-1951, anthrax attacked

660 herds in the southern States and caused the
death of 8,311 animals. Louisiana lost more
than half of this number. Only the District of
Columbia and West Virginia did not report the
occurrence of anthrax during this period. No
disease of livestock causes greater consterna-
tion and fear than does anthrax when it makes
its appearance. It strikes quickly, spreads
rapidly, causes heavy losses, and, too often, is
transmitted to man. Anithrax in Louisiana
Mississippi, and Texas has been recognized
since 1860 or earlier (15). In 1953, Arkansas,
Florida, Missouri, Oklahoma, Texas, and Vir-
ginia accounted for 50 of the 198 laboratory-
confirmed outbreaks of anthrax occurring in
the United States.
Louisiana has a particularly difficult problem

with anthrax. The disease is endemic there,
having been reported from 55 of the 64 parishes
(counties). The incidence of human anthrax
is relatively high also. Heeren (16) lists 111
cases as being reported from 1920-45. Since
1945, four cases have been reported.
In June, July, and August 1954, three

parishes south of New Orleans-Jefferson, St.
Barnard, and Plaquemines-reported a wide-
spread outbreak of anthrax. During this same
year, sporadic outbreaks were reported in eight
other parishes. About 2,000 animal deaths oc-
curred during this outbreak and 6 human cases
were reported. Investigation did not confirm
the diagnosis in the reported human cases.

Tuberculosis
Tuberculosis is a major public health problem

because of its transmissibility to many species of
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animals-a fact which persons dealing with
humaiin tuberculosis often fail to consider.
Feldnian says, "The organism of bovine tu-
berculosis is capable of infecting swine, dogs,
cats, parrots, and canaries as well as humnan
beings; the avian tubercle bacillus, besides be-
ing pathogenlic for most birds, can produce
destructive disease in sheep and swine, while the
lhuman type of tubercle bacillus is capable of
inducing disease in cattle, swine, dogs, and par-
rots" (17). Accordingr to Feldman few, if any,
species of animals, warm- or cold-blooded, have
an absolute resistance to the disease.
The United States Department of Agricul-

ture has had a tuberculosis eradication program
for about 30 years. AIt the onset of the pro-
gram, 5 percent of animals tested were founiid
to be infected. Durinig the fiscal year ending
Juine 30, 1954, more than 10 million (10.8 per-
ceint) of the Nation's cattle were tested for
tuberculosis (18). The prevalence of bovine-
tubercutlin reactors is now down to 0.1 percent
of the animals tested. Today, with bovine ttu-
berculosis, as with human tuberculosis, mass
testing gives a very low yield of cases and is
extrnemely costly.

Louisiana is already placing, inereasing em-
pliasis oni good epidemiological investigation of
each active case of human tuberculosis, study of
suspect conltacts, and the applicationi of mass
case-finding teclhniques on a selective basis. rlhe
livestock industry should continue its ma ss
testing unitil it caan develop adequate epidemio-
logical investigation of eaclh known reactor and
diseased animal, and, in the meanitime, puiblic
lhealtlh agencies should give the problenm care-
ful study. There is a need to identify, locate,
aiid (lestroy all reactor animals. Whlile this
is being done, it must be remembered that
lhealthy aniimals can be infected wvitlh tubercul-
losis by infected lhumanis. The clhain man-to-
animal-to-man must always be borne in min-td
wlhen uinexplained reactors occulr in a wvell pro-
tected, controlled lherd.

Prevalence in Humans

Except for anthrax and rabies, I have not in-
clhided figures on incidleice and prevalence in
humans of diseases originating in animals
largely because I am sure each of you is familiar
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with the human problem in your own locale, and
because there is grave doubt of the significance
of the low number of reported cases of some of
these diseases in humans in view of the wide-
spread occurrence of these same diseases in ani-
mals. The prevalence of these diseases among
so many animals with which large nuimbers of
our population are in frequent contact empha-
sizes the threat to human lhealth.

Economic Cost

The economic impact of the zoonioses is great.
I do not know the cost for the southern States
as separate from the United States, but the
Agricultural Research Service of the United
States Department of Agriculture estimates
that in the period 1942-51 the average loss on
livestock and poultry from diseases, parasites,
and insects amounted to $2,688 million per year.
The cattle industry is rapidly expanding in the
south, particularly in Louisiana, Miississippi,
and Georgia. The economy of the southern
States is largely agrarian. These facts, when
associated with climatic conditions wlich favor
the propagation and spread of parasitic and
other diseases of animals, strongly suggest that
the southern States are bearing more than their
pro rata share of the annual $2,688 million live-
stock and poultry loss.

Control

Obviously, the zoonioses represent a major
public health tlhreat and a serious economic loss
to States which can afford neitlher. It is all
very well to talk about the control of brucellosis
in humanis, for example, through the pasteur-
ization of all milk for human consumlption anld
through the development of laws wlichl would
inisure safe, wholesome meat. Unfortunately,
measures such as these only control anld decrease
the numiber of hmluani infectious; they do not
preveent the disease or elimlinate its cost. Our
goal slhould be prevention tlhrouglh attacking
anid breaking the weak link in the epidemiologi-
cal chalini of infection while continuing to con-
trol such diseases as occur before the chain of
infection is broken.
To attack this problem properly, mechlanics

should be developed to assure accurate, early
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reporting of the occurrence of all transmissible
diseases in humans and in animals; the estab-
lishment of adequate preventive and control
measures; the development of a realization of
the constant threat of communicable diseases;
a higher index of suspicion concerning them,
and the development and utilization of better
diagnostic and investigational tools and meth-
ods by practitioners of medicine, both human
and veterinary.
To maintain the gains made in communicable

disease control in the south, all groups inter-
ested in human and animal health and in our
southern economy should join together in shar-
ing attitudes, knowledge, information, skills,
methods, and plans for preventing recurrence
of the great animal plagues of the past, such as
rinderpest, foot-and-mouth disease, fowl pest,
Texas fever (bovine piroplasmosis), and bovine
tuberculosis, and for controlling the threats of
today-rabies, psittacosis, ornithosis, brucello-
sis, anthrax, plague, and arthropod-borne viral
and rickettsial diseases-until they too can be
prevented.

Summary

The transmission of diseases from animal to
man and from man to animal poses a serious
threat to our health and welfare. Reasonable
protective, preventive, and control measures as-
suring a continually improving public health
status and economy will develop to the extent
that veterinarians, livestock owners, research
workers, economists, physicians, public health
officials and others coordinate their efforts and
subordinate their personal desires to the devel-
opment of programs of prevention and control
of the zoonoses.
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